Effect of dietary environment on the development of impaired glucose tolerance and pancreatic hormone secretion in neonatal streptozocin-treated (NSZ) rats.
The effects of four different diets, a balanced (BD), a high protein (HP), a high fat (HF), and a high carbohydrate (HC) diet on glucose tolerance and pancreatic hormone secretion were compared during the ten-week period immediately after weaning in rats having glucose intolerance induced by streptozocin in the neonatal period (NSZ). Feeding HF or HC produced decrease in calorie intake and a delay in body weight increase. All NSZ rats showed glucose intolerance as adults; the HF rats showed a further deterioration of glucose tolerance and a decreased insulinogenic index after oral glucose loading. Plasma insulin levels of HC rats were lowest. The glucose-induced insulin and somatostatin secretion from the isolated perfused pancreas was almost identical in all four groups. The arginine-induced insulin and glucagon secretion was decreased in HF and HC rats, compared to both HP and BD rats, but somatostatin secretion was not. These results indicate that a high fat or high carbohydrate dietary environment is an important factor in the development of glucose intolerance and in the impairment of pancreatic hormone responsiveness to stimulation.